What is claimed is: 

1. A ceramic comprising predominately a cordierite-type 
phase approximating the stoichiometry MgjA^SijOja and 
having a coefficient of thermal expansion (25-800° C.) of 
greater than 4xl0" 7 /° C. and less than 13xl0" 7 /° C. and a 
permeability and a pore size distribution which satisfy the 
relation 2.108 (permeabilily)+18.511 (total pore volume)* 
0.1863 (percentage of total pore volume comprised of pores 
between 4 and 40 micrometers)>24.6. 

2. The structure of claim 1 wherein the permeability is at 
least 0.70xl(T 32 m 2 . 

3. The structure of claim 2 wherein the permeability is at 
least 1.0xl<r 12 m 2 . 

4. The structure of claim 3 wherein the permeability is at 
least 1.5x10-12 m 2 

5. The structure of claim 4 wherein the permeability is at 
least 2.0xl(T a2 m 2 . 

6. The structure of claim 1 wherein the total pore volume 
is at least 0.25 ml/g. 

7. The structure of claim 6 wherein the total pore volume 
is at least 0.30 ml/g. 

8. The structure of claim 7 wherein the total pore volume 
is at least 035 ml/g. 

9. The structure of claim 1 wherein the percentage of lotal 
pore volume comprised of pores between 4 and 40 microme- 
ters is at least 85%. 

10. The structure of claim 9 wherein the percentage of 
total pore volume comprised of pores between 4 and 40 
micrometers is at least 90%. 

11. The structure of claim 1 wherein the coefficient of 
thermal expansion (25-S00* C.) is greater than 4xl0~ 7 /° C. 
and less than 10xlO* 7 /° C. 

12. The structure of claim 11 wherein the coefficient of 
thermal expansion (25-500° C) is greater than 4x1 0 -7 / 0 C. 
and less than 8xl0" 7 /° C. 

13. The structure of claim 12 wherein the coefficient of 
thermal expansion (25-800° C.) is greater than 4xl0~ 7 /° C. 
and less than 6xl0~ 7 /° C. 

14. The structure of claim 1 wherein the structure is used 
for filtering particulates from diesel engine exhaust. 



15. (amended) A diesel particulate filter comprising a cordierite body 
having a CTE (25-800°C) of greater than 4xlO" 7 /°C and less than 13 xlO- 7 /°C, a 
bulk filter density of at least 0.60 g/cm\ and a pressure drop in [Kpa] kPa across 
a 2 inch diameter by 6 inch length sample section of the filter of less than 8.9 - 
0.035 (number of cells per square inch) + 300 (cell wall thickness in inches) at an 
artificial carbon soot loading of 5 grams/liter and a flow rate of 26 scfm, wherein 
the filter has the shape of a honeycomb, the honeycomb having an inlet end and 
an outlet end, and a multiplicity of cells extending from the inlet end to the outlet 
end, the cells having porous walls, wherein part of the total number of cells at the 
inlet end are plugged along a portion of their lengths, and the remaining part of 
cells that are open at the inlet end are plugged at the outlet end along a portion of 
their lengths, so that an engine exhaust stream passing through the cells of the 
honeycomb from the inlet end to the outlet end flows into the open cells, through 
the cell walls, and out of the structure through the open cells at the outlet end. 
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16. (amended) The diesel particulate filter of claim 15 wherein the pressure 
across a 2 inch diameter bv 6 inch length sample section of the filter is less 

than 12.9 kPa at an artificial carbon soot loading of 5 grams/liter and a flow rate 
of 26.65 scfm for a cell density of 100 cells per square inch and a cell wall 
thickness of about 0.025 inches. 

1 7. (amended) The diesel particulate filter of claim 15 wherein the pressure 
dro P across a 2 inch diameter bv 6 inch length sample section of the filter is less 
than 7.9 kPa at an artificial carbon soot loading of 5 grams/liter and a flow rate of 
26.65 scfm for a cell density of about 200 cells per square inch and a cell wall 
thickness of about 0.020 inches. 

18. The diesel particulate filter of claim 15 where to the 
bulk filter density is 0.68 g/cm 3 . 

19. The diesel particulate filter of claim 18 wherein the 
bulk filter density is 0.77 g/cm 3 . 

20. The filter of claim IS wherein the coefficient of 
thermal expansion (25-800° C.) is greater than 4xl0" 7 / p C. 
and less than lOxlO** 7 / 0 C. 

21. The filter of claim 20 wherein the coefficient of 
thermal expansion (25-800° C.) is greater than 4xl0" 7 /° C. 
and less than 8xl0" 7 / 0 C. 

22. The filter of claim 21 wherein the coefficient of 
thermal expansion (25-800° C.) is greater than 4xl0~ 7 /° C. 
and less than 6xl0- 7 /° C. 

23. (amended) A wall-flow filter comprising a cordierite body having a CTE 
(25-800°C) of greater than 4xlO" 7 /°C and less than 13 xlO" 7 /°C, a permeability 
and a pore size distribution which satisfy the relation 2. 108 (permeability) + 
18.51 l(total pore volume) +0.1863 (percentage of total pore volume comprised 
of pores between 4 and 40 micrometers) > 24.6, such that at an artificial carbon 
soot loading of 5 grams/liter and a flow rate of 26 scfm, the filter has a pressure 
dr °P across a 2 in ch diameter by 6 inch leng th sample section of i n kPa across the 
filter of less than 8.9 - 0.035 (number of cells per square inch) + 300 (cell wall 
thickness in inches), wherein the filter has a bulk filter density of at least 0.60 
g/cm 3 , wherein the filter has the shape of a honeycomb, the honeycomb having an 
inlet end and an outlet end, and a multiplicity of cells extending from the inlet 
end to the outlet end, the cells having porous walls, wherein part of the total 
number of cells at the inlet end are plugged along a portion of their lengths, and 
the remaining part of cells that are open at the inlet end are plugged at the outlet 
end along a portion of their lengths, so that an engine exhaust stream passing 
through the cells of the honeycomb from the inlet end to the outlet end flows into 
the open cells, through the cell walls, and out of the structure through the open 
cells at the outlet end. 



24 The filter of claim 23 further having a volumetric beat 

25. The filter of claim 24 wherein the volumetric beat 

t kaSt 0 76 J m " K_4 « measured „WC. 

26. The filter of claim 25 wherein the volumetric beat 
capactjy B at least 0.85 J cm" K" 1 as measured a. 500° C 
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34. The filler of claim 24 wherein the percentage of total 

35. The filter of claim 34 wherein tbe percentage of total 
pore volume composed of pores between 4 and 40 microme- 
ters is at least 90%. 

36. The filter of claim 24 wherein the coefficient of 
Ulermal expansion (25-S00» C.) is greater than 4x10" V C 
and less than lOxlO- 7 /* C. 

37. The filter of claim 36 Wherein the coefficient of 
dermal ey^jtaj, (25-800- C.) is greater than 4x10-** C 
and less than 8X10 -7 / 0 C. 

38. The filter of claim 37 wherein the coefficient of 
thermal expanstoo (25-800« C .) is greater than 4xlcr 7 > C 
and less than 6xl0" 7 /° C. 



39. (amended) The filter of claim 24 wherein the pressure drop across a 2 
inch diameter bv 6 inch length sample section of the filter is less than 12.9 kPa at 
an artificial carbon soot loading of 5 grams/liter and a flow rate of 26.65 scfm for 
a cell density of 100 cells per square inch and a cell wall thickness of about 0.025 
inches. 

40. (amended) The filter of claim 24 wherein the pressure drop across a 2 
inch diameter bv 6 inch length sampl e section of the filter is less than 7.9 kPa at 
an artificial carbon soot loading of 5 grams/liter and a flow rate of 26.65 scfm for 
a cell density of about 200 cells per square inch and a cell wall thickness of about 
0.020 inches. 



41. A method of making a cordierite body comprising: 

a) forming a mixture of raw materials which include: 

a talc source having a morphology iodex greater than 
about 0.75 and an average particle size greater than 
15 micrometers but less than 35 micrometers; 

an alumina source having an median particle size 
between 4.6 and 25 micrometers; 

a silica source having a median particle size between 10 
and 35 micrometers; 

b) shaping the mixture into a green structure; 

c) firing the green structure to produce a fired structure 
comprising predominantly a cordicrite-type phase 

approximating the stoichiometry MgaA^SijO^ and 
having a coefficient of thermal expansion (25^600° C.) 
of greater than 4xl0* 7/o C. and less than 13xKT 7 /° C. 
and a permeability and a pore size distribution which 
satisfy the relation 2.108 (permeability)* 18311 (total 
pore volume)40.1863(percentage of total pore volume 
comprised of pores between 4 and 40 micrometers) 
>24.6. 

42. The method of claim 41 wherein the raw materials 
further include kaolin in an amount of not more than the 
quantity (in weight percentage) given by the equation 4.0 
(median particle size of the alumina source)- 18.4. 

43. The method of claim 41 wherein the talc source has a 
median particle size of between 25 and 35 micrometers. 

44. The method of claim 41 wherein the alumina source 
is selected from the group consisting of alpha-alumina, 
gamma-alumina, rbo-alunuua, bochmitc, aluminum hydrox- 
ide and combinations thereof. 

45. The method of claim 44 wherein the alumina source 
comprises at least 10 percent based on raw material weight 
aluminum hydroxide. 

46. The method of claim 41 wherein the talc source has a 
median particle size of 18-30 micrometers and the alumina 
source has a median particle size of 7 to 15 micrometers. 

47. The method of claim 41 wherein the silica source is 
selected from the group consisting of quartz, crisiobalite, 
fused silica, sol-gel silica, zeolite, diatomaceous silica, and 
combinations thereof. 

48. The method of claim 41 wherein the mixture is shaped 
by extrusion. 

49. The method of claim 41 wherein the green structure is 
fired to a maximum temperature of 1405-1430° C, at a rate 
of between 15 and 100° C/bour, with a hold at the maximum 
temperature of between 6 to 25 hours. 



